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EXPERIMENT STATION WORK. 



Kdlti'il liy W. TT. Bk.\l ami the Staff of Exiiei'lmeiit Stiitkm RworJ. 



Esporiment Station Wovk le a subserles of brief iiopnlai' bnllptliis conipllwl 
from the publislieil reiiorts of tlie agi'lciiltural esiierliiieiit stations and klndml 
iiwtitutlous hi tills and otlier countries. The chief object of thefe iiublicatioiiH 
is to disseminate tlivoughout the country liifoi-iuatlon reifarillng exiterliiieuts nt 
tlio illftoreiit expei'iiiient stations, and thus to acquaint farmers in a general way 
witli the progress of agrlcultni-al Investigation on its priictical side. The results 
herein reported should for the niost part be rcgardffd as tentative and snggts- 
tlvo rather than eouclusive. Further exiJcrluients may modify them, and expe- 
rience alone can show how far they will be useful In actual practice. The work 
of the stations must not be depended upon to produce rules for farming." 
How to apply the results of e.';periuicuts to his own conditions will over remain 
tlie problem of t\ie inillviilnal fni-niev. — A. O. Tbtje, Dlvectov. Offlee of Kxpevlmeiit 
St-stions. 
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EXPERIMENT STATION WORK. 



PROMOTING THE Gi^MINATiaBT OF SEED.^ 

In a bulletin of the New York Cornell ^^Cft^ion, H. H. I^ore and 
C. K. 'Lcighty call attention to the faet that — 

The sood of many species of leguminous plants usually contains a oonslder- 
nblo amount of seed that germlnntes slowly jr not at all. Sncli seed is often 
referred to as " hard seed." Very frequently there Is so nmch of tbla bard seod 
jiresent that germination tests, oven wh*}»i eoutlawe^ for tjiuee \v«eks, give 
results entirely misleading as to the vla'bllity of ilie stimple" ov' t<3i' ot seed. 
When snob seed is sown In the ordtiMSry way a irery- imor stand of plants Is 
ns^U^ snKnfiN»\ Til** ^»**^ae^*lly fa-ti* M <%-y seM»e'M& oi- i^ n-eglons of light 
rainfall. 

It was found that delayed germination conid be practically done 
away with by treating the seed with sulphuric acid. Such treatment 
was found to be es{x?cially «fFective not only -ei*' elw^ir s«eds of 
various kinds, but also on cotton seed. 

Many varieties of weed seeds eonimouly found In 9flmpl*M oC-claver or alfalfa 
se**ds were killed by the ncld tr^tment. Tbe j?enulnatlou of other kinds of 
weed seeds was either benefited hy the treatment or was not Jiffected.. 

In oi-der to deternUno whether aeld treatment of leguminous seeds Is neces- 
sary, u germination test should he made. If this- shows a low percentage of 
germhuition and a large amonnt_^^| ItSPd seeila that are apparently alive, acid 
trealment will pvohably be henaflc^l. 'i?h« methods of treatment advls«d are 
as follows : 

Por limited quantities of seed. — Whtsn there Is only a small amount of seed 
to he treated, such as the seed from a single head of clover or from a sUigle 
(lover plant, aumuutlng to not more tbjin a few hundred seeds, the following 
nietbod may be employed : 

Place the seed In a small homet)pathic vial or test ti^he. Pour on the seed 
a' quantity of eoncentrated siilphurle aeld equal to obout five or six times the 
volume of the seed. Stir the mixture thoroughly with a stliTlns rod until jill 
see<ls are completely coated with the acid. Allow to stand for 15 to 45 
iidnntfts at ordin.iry room temptwatnre, the longer time being necessary If the 
percentage of hard seod Is high. At the Qud of this time allow water fi'oni a 
faucftt to run Infio \;liil or test tube until It Is n^rly full^ th^i qidc|tly pour 
Ih^ entire eonliwjf^ the strainer aiid^^'si^i qHltMy^ ^wlf^' \\%t^.*''"(lf this 

W prosrcBs record of experimental Inquiries published without assumption of re^ponBi- 
blllty by the di-pnrtmert for Ihe oorrectrens of the facts and conclusions reported by the 
KtiitJons. 

' CoinpiU'd from Kew York Cornell Stu. IJuI. aiii. 
517 
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nu-tbo(l iB follo-\ved, It sboiiUl Uo douo over n iioi-colalii or other ucltl-roalalaut 
Bink and the waste acid washed away with water.) Wash for five uilniitea 
hx running water, or until the seed Is entirely free from acid. The seed ni»y be 
plantpd immediately, or It may be allowe<l to dry before planting, the former 
process being 3»roforable for nmnll lota of seed. 

For seed In large quantities of one-half peck or more. — For larger amonnts 
of for sowing In fields Ihe foliowlng modifications make the above niatbod 

applicable ; . • . i 

A atone Jar of 2 or 3 galions capacity, or larger, may be nse*l as a receptacle 
In which to mix the see<l and tho ncld, and a wooden or Iron sHciv (a brooniBtick 
Is satisfactory) may be used for stirring. The acid may be wasiieil off by 
pouring the semi and acid Into it wooden box whoso bottom has been replaced 
by a screen of proper mesh. After draining a few minutes, water should bo 
iionvcd over the seed. In large amounts at first In order to prevent heating:, and 
this process should ho continued until ail acid is washed away. For larper 
niuoiMits of seed, wlilcto are to he sown la a seeder. It will be necessary to allow 
the Bead to dry before sowing. TWs may be aceomi)ll«feed by spreading It out 
oa a Soor or other tmitable plftce In a tUlu layer. 

The mnterials required for tlie aboVe treatmetit are — 

For clover or other small seeds ix UmUed qaantiti»s.-~g-nmll liomeopatbic 
vials or test tubes that will bold tbe »eed «a^4y and wlW give plenty of room 
for mixing with the acid. 

C'i»ncontvat«Kl sniiibnrlo acid, of a spac-Iflc gravity of about 1.84, and recap- 
tacles for sam*. Kithor the cbendcally pure acid or tiie ordinary dark-colorwl 
commercial acid ffive« th# s#i'aae results. 

A needle- mounted on a woodwi tiandle, to be wwd for stirring the acid and 
seed. 

A spatula or Bection Ufter Is needed to remove seeds from the strainer and 
place them Into tho tubes. 

A wire teft-straiaor of fine mesh. This will resist the action of the acid for 
several hundred tests. 

Itlotters and gormlnator, or other apparatus for germlnatiii?: seeds. If the 
Boed la not to ho piaxite<l In tlie soil. 

Por clover or other small seeds in large quantities of a half peok or more. — 
Ptone Jars of 2 or 3 gallons capacUy or larger. 

Acid as above. 

A wooden or Iron stirring rml. A broomsiick is satisfactory. 
A strainer made by nailing a fine-mosb Iron, eopimr, or brass screen to a 
wooden box. 

For cotton and larger seeds. — The eauie aitparntna as given above may ho 
n«ed, except that the screen or sim-o may be of lareer mesh. 

COTTON ANTHRACNOSE.* 

Cotton antliraenose is n widespread and dcstnietive disease. In a 
recent bnlletin of the Soulli Carolina sintion IT. AV. Barre reports 
tlie z-esuUs of four years' careful study of tliii; disease, deseribing its 
appearance and cliaraeteristics, means of dissemination, and control. 
The disease is duo to a fungus whieh attacks both bolis and seedlings, 
although it seems to thrive best in the bolls. 

1 Compiled fi-om Roufh Carolina Sta. Bill. 101. 
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It Appears first on the i»utsklo of the boll, iisnally iienr the tip, as a soinll 
dark to purplish coloi*e<l spot. As the disease progresses the spot grii dually 
Increases in size, covering In some cases one-fourth to one-Iialf of the surface of 
tlie boll. At any time rfter euch a spot appears. If tlie weather conditions are 
favorable, the whole surface of the diseased area Is liable to b«come covered 
with a moist, pinkish, pasty-looking mass of spores. This pinkish coloration on 
fcuch snx-facoB Is very characteristic of the disease. 

As soon as tbe disease gains entrance Into a boll it spr**ndfl very rapidly 
thrf>ugh tbe lint and seed. When bolls * * * are cut open the entire inside 
Is osiially found to be discolored ftnd rotten. In fact, we frequently find the 
entire inside of bolls destroyed when there Is little evidence of disease on the 
outside. Bolls which mature before the lint and seed are completely destroyed 
partly open. In such cases the lint and seed are found to be conipact imd rotten 
and frequently covered with characteristic piuk masses of spores. liolls which 
are not so badly diseased or bolls which become diseased later In their develop- 
ment may mature and of>eu out wide. In such cases, howe*-er, the lint is found 
to be discolored and does not appear as flufEy and white as it does In the h»«lthy 
bolls. 

The disease fretiuently attacks yowng seedlings in tke fi«kl when 
Ihey are only a few days old. 

At this stage the disease attacks the cotyledons or seed leaves and the stem. 
On the cotyledons it forms irreenlar diseased ai-eaa around the edges. Wlieii 
the weather Is cool and moist and unfavorable for the dcvelopmeait of the yomig 
plants at this st«ge the diseased areas on the *otyl«<lons ©ncroaoh upon the 
healthy tissue until the seed leaves are entii-oly destx'oyed. if the conditions 
are favorable for the development of the yonng plants, the disease seems to 
make little progress, and the plants overcome the trouble. lu such cases the 
diseased cotyledons will hang on until two or three pairs of true leaves have 
forme<l. The disease remains alive on these seed leaves and otlier leaves that 
drop to the gronnd atid on the loaf *(oars from which Huch leaves fall. From 
here It attacks the bolls wheji they appear. 

The most destructive form of the dise«f*e on the soedltngs occurs on the steni». 
Where this phase occurs the yonng seedlings are found to turn yellow and to 
look sickly. An examination of such plants reve«ls the faet that the stems are 
dark coloreVl and diseased. In such cases the disease seems to do most of its 
damage at or about the surface of the soil. All of that part of the atom which 
Is underground is nsnally found, however, to be diseased. During cool siiells in 
tlie spring the stand is frequently entirely destroyed hy this stage of this disease. 
This is especially true when diseased seed are plante<l. 

I'he anthracnose fnngiis grows into the seeds while thej' are still 
i^nniature and remains alive there nntil the seeds are planted. If 
such diseased seeds are planted in less than three years from the 
time of maturity they produce diseased plants. The fungus does 
not remain alive in the field more thiin one year. Diseased seed is 
therefore the most important factor in the spread of the disea-^e, and 
seed selection and crop rotation furnisli/efficient means of controlling 
the disease. It was found that by careful selection seed free froni 
anthracnose can be secured from a field where the disease is presents 
Tn the experiments reported the disease was gotten rid of by simply 
going into the fiald and picking cotton for seed from healthy .stallcs 
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and bolls. This nietlitJtl was also followed by a number of fni-mers, 
"mid in eveiy case where the selections were properly made thcey 
got rid of the disease. Seed seleetion, then, is a simple and efTeetive 
method of ssi(ttift(WiW #S»*f%''^ . . - «. . i 

It appears tli«* the disemse has hmn introdueed " through tlie seed 
and usually through seed of some supposedly highly improved 
variety bought from n seedsman at a fancy price. The disease, it 
seems, lias been brought into eommimities and carried from farm to 
fai'iii. * * * It must be kept in mind, therefore, that Avhile we 
are making an effort to get rid of anthraenoso by careful seed selec- 
tion, we must at the same time guard against reinfecting the farms 
through diseased seed brought from outside." 

ASPHALTUM TREATMENT FOR THE PEACH-TREE BORER.' 

In a recent bulletin of the California station T^. !Morris calls 
attention to the use of hard asphaltum, grgdes "C" and " D," for 
th# control of the- pea-ch-tree borer. This material was applied early 
in flic spring to badly infested ti'ecs from which the borers had been 
dug. 

it waa found tlmt a tliioU heavy coating prevented hotli tlie issnnncc niid tiie 
t'Utraiicc of about !)5 i)Or CfUt to OS per cent of tlie Insects, tlie deKvee of etti- 
fienry tlopeuding upon the thotonshneBS of the iipplicaHon. AsphalLum does 
not penetrate, crack, deteriorate, or hiiitl the tree, since It ylehls to ihe Rlightest 
jiroMsure. Four years uf exporhn^Uhig iiave not Bhown the least hijury. 

The material Is upplieil warm with a brush from 5 Inches below to 5 Inches 
above the ground. It is easier to apply Iwo or more coatinRS than to try to 
put on more at one lime than will adhere firmly. The first coating wlU harden 
very quickly and tlie second can be applied without loss of time. Two coat- 
In.t^s are (.jenci-ally sntUcient unless the bark Is very rouKh. l!ut In any case a 
thick, uniform covering Is absolutely necefpary for the best results. 

liorers are saldom uulfornily distribuied over an orchard, finiall blocks of 
ire<*s heie and there may he badly Infeftttul and lh(» most of the orchard com- 
paratively free from the past. In such cases It is not necospary to treat all of 
ilie trees with asphaltum, but It Is uwossary to examine thorn carefully, for In 
no other way can the true conditions he known. 

A conveuient way to handle the asphaltum Is to mount an iron kettle on Ihe 
runulufir gear of an orchard truck and suppeud heuealh It a sheot-lron apron 
as a lire box. Keep hard asphaltum In the kettle all the time, so that the melted 
nsphaltmn will not tset too hot to carry lu small conlaiuers, and apply directly 
to III).' trees. 

RAISING AND FINISHING BEEF CALVES ON THE SAME FARM.^ 

Tho raising of enltle and the fitting of tlieni for market have 
generally been considered two separate and indepeiident operations, 
eoiidnoted, as a rule, by t\v© d'tfftS4<ait m&i\, aach operatinjf indo- 

' Co«ipU»cl from Cellfprnln Sta. Hiil. 

"Compiled from Alatmma CeH«>gc Sta. Bui. l^>*i. 
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peiidontly of tho othor and not iiitei-ostctl in the outcome of the 
other's; operations. The professional cattle feeder luis jilwaj-s pre- 
ferred to buy lii* f#eder c4nU]e in profere-nce to raisinf^ them, and 
he hiis been interested iu fclie oattle r»iseir to the extent of 

having him snpply a Sufficient number of jinim^s of proper qualiiy 
and at a low enough price to enable liim to fit theni for market 
vith profit. 

Tn recent years, liowever, as the value of land has advanced, the 
r.-iihinf^ of feeder stock as a diRtinct industry has been less profit- 
able, osx^eeially on the higher price*! lauds, and consequently there 
is, in some sections of the country at least, a tendency for the breeder 
rdso to fatten his product on his own farm. Of eonrse, no fixed 
rule* <^n l>e giviaift'ts to. the p«^>fital>laBe!ii6 (hi th# t&t^ ov -^&f the otJior 
]iha»e of the l>eef bii^^ineAK. The 'question as to w4i'«^I*<iS-'|^i individual 
farmer can raise ft^ed^pr csttle with pratit depoaids %t «'4«.r|^i««iaiiewsur*»'j 
other faetors being equal, up(m the value of his land" a«%#*hte' quantity 
and kind of feed he can produce. In soctiojis where a great per- 
centage of the land is stonj', rough, or too steep to cultivate and is 
adapted to the production of grass, the growing of feeder cattle 
is profitable. On the other hand, there are many instances where 
the raising and feeding of the animals on the same farm would 
bring gi'eater returns in money value, besides adding to the perma- 
nent fertility' of the land. 

Reeent cooperative \»?si'k 'to.M P. T. &ay^ (i* Uie .^l«iil«ana station, 
iiud W. F. Ward, of t4«# Bnt-^Bu of A^ima4 ^ndiMti-y #f this depart- 
ment, in faeding yearling calves, has a direct l>ouring on liha question 
of raising and ^ini^^hing animals on the same farm. They state that — 

TUo fnrniev who Ikik us mnny ns 30 hroodlnK rows on lils fiirin should make 
i1 a rnl»! to fnlteu their olVsiirhif; himsolf; he eini sHflom afford to soh tho 
cnl vori to tho profoswioijnl feixlor. Tht* feeder nsii.-illy iiuikoa nunioy on tho 
l>roc«>fiS of fiitto^idiiK, and tho, imiii who rnl*=os otilvos !ti snfTirlont iiiiiiihers 
shouh! keop thiw extra |)r<)flt at home. Pnrthennoro, tho former who hns from 
8 to 12 ciilves or t^eors ip;idy for tht> feed kit will iisiinlly find it profitnlile to 
i)ny !i sufHcleiil nunil)Hr of feeders to complete The lond, and ho can ihen flniith 
nil of tiiem on hl.s own farm. 

Tlicrc are niiiny of dis|)OKliiff of Ivoof calves or ciittlo, and t!io farmer 

slionld be wntcliful to avoid methods by which money mlsht be lost. It is 
lioMslble to raise beef cattle projieiiy and by selling them Improperly to IliSc 
moiidtj- on the buslnesH In jnst the »ame way that It is possible to raise Rood 
a|)pIeR, potatoes, find peiiciios and lose money on tliem when th*! ninvketlnc- 
part of the bnsinoKS Is no) stndiod and given proper attention. When lieuf 
cattle are hred, fed, and markeled in a scientific and bnslnwslili© manner 
witisfactory prolitM ishould he realized. 

The first experiment nndertaken was to determine the coftt of " 
finishing high-grade calves for market on different feeds when the 
animals w«-e les>; th^in 1 ye*r old. Thr«a lots were kept for four 
months on a basal ration of cottouKced hulls and alfalfa hay. l^ot 

01*00°— Itnll.. 517—12 2 
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1, Oil n supplementary ration of cotlou^^eed meal, made an nvera^^e 
daily gain of l.Tl ponnds at a cost of eentri per ponnd; lot 2, 

with cottonseed meal and corncob meal in the proportion of 2 to 1, 
made an average daily gain of l.TG pounds, at a cost of fi.lO cents 
per poxmd ; lot 3, with cottonseed meal and corncob meal in the 
proportion of 1 to 2, made a gain of 1.83 pounds, at a co^ of 
cents per pound. The third lot gave a larger percentage of dvep«*^ 
weight and sold for a better price, but not for enongh moi-c to pay 
for the exti'a cost of feed. 

To determine whether ealvo« can be fattened profitably for the 
spring market on a feed of cottonseed meal, cottonseed hnlls, and 
mixed pea-vine hay, 52 calves vere divided mto two lots, one lot 
receiving the shelter of a good barn and the other fed in the open; 
but as it was found that the young calves would not thrive during 
the winter mouths without shelter, the entire lot was placed in 
sheds. During a period of 112 days the average dail}' gain for the 
(uatire lot was 1.94 poiwid©, at a cost of G.97 eawfcs p&r popnd. Eaoh 
e«lf netted a progt of $3.50. 

A test was made u\ wintering calves and fattening them the fol- 
lowing sxnnnier on pasture. Thirty-fonr calves were wintered tm 
cottons-eed meal and hulls, corn chop, and alfalfa hay. The average 
daily gain was 1.13 pounds, at a cost of S.fiO cents per pound. On 
;March 25 they were turned on good pasture and in 89 days made an 
average daily gain per head of 1.33 pounds, at a cost of 4.84 cents 
per pound. The profit for each calf was $1.80. 

Among the conclusions drawn from the above exi">eriments are the 
following: 

fiiniior miiy «xpect to ohtnlii ii rejiHoiinble iirofit on lieef c-nlvo« wlion liv 
ralRea mul fatteiiw titeiu on hlw fnriii and scUk them wlii'U tlio.v arc 12 to l-t 
Hioii-tlis old. * * * . In the South, nt Ifust, hi Ahibiiina, nt the prt'K^nt tUnt», 
the calvSH BhouUI be borii during tVie «*\rly spvhig months. • • • Vonn?t 
calves cna be flulshed for the market at n profit on cottonseed menl, coltonsee<T 
hulls, and i>en-vlue hay, but It Is more protltable to Introduce corn-aud-cob meal 
to take tlie place of part of tlie cottonseed uieal. * • * The tests s-eein to 
Indicate that It Is more profitable 1o fee<T a heavy ration and sell the calves iit 
the end of tbft winter nioiUha, wheii the prleeH are norniaUy hl«;h. than to liold 
them until the tmrly snuimcr months. 

OPEN-SHED FEEDING OF STEERS.^ 

As a result of seven years^ experiments at the Pennsylvania sta- 
tion the conclusion has been reached that an open shed, boarded up 
closely on three sides and kept well bedded at all times, is more efli- 
cient for fattening .steers than the basement of a barn. 

nurlns the winter of 1900-10, the cattle fed In an open shed made more rapid 
Rains, attalnpd a higlier thilsh, sold for 1." cents i»er hnndred more, and re- 

iComiilk'd fi-otn IVnns.vIvaulii Stn. HuJ. 11:2. 
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tiinied 11. G cents more for eacli Ijusli*?! of coru cousuuied than Kiniilar steers feel 
in the barn. They also required loss labor In feeding, and more straw was 
used in Ueddlng. llesults of previous work show that cattle which are fed tu 
groups of 10 or 12 each, with ample room at mangers and troughs, make more 
satisfactory gains tliau similar cattle tied in stanchions. This Indicates that 
the methods which require the least amouut of Uibor are the most satisfactory 
In the feed lots. 

A point to be especially emphAsi«dQ in this connection is that in 
climates as severe fts those under which the above experiments were 
made the roof and three sides of the open shed should be a« nearly 
absolutely closed as it is practicable to make them, not permitting 
drafts through the shed or admitting air except from the open side, 
which should preferably face to the south. 

PnOFITABlE SYSTEMS OF DAIRY FARMING.^ 

Xot infrequently farmers, proceeding under the assumption that 
efficient cows will determine the success of tlie dairy herd, attempt to 
go into dairj'-ing by simply introducing cows on a farm without 
clianging the crops raised. That serious loss may attend such a sys- 
tem of farming is shown by AY. J. Fraser and K. E. Brand in a recent 
circular of the Illinois station. They point out that profitable dairy- 
ing " depends not only on efficient cows, but also on raising crops that 
contain a maximum amount of digestible nutrients, and espeeially 
protein, which is so essential for dairy cows." 

A comparison was made of the quantities of nutrients produced 
auixually by four different systems of cropping on ICO-acrc farms, 
and from the residts thus obtained there was determined the average 
quantity of milk that can be i->roducod hy feeding the crops to good 
daii'V cows under ordinary farm con^i^JO;!^! .-^^I^^g^ compari- 
son was made for Illinois, it is believedfeli** iE^j-egi?!^ Uppb' equally 
well elsewhere. 

The crops raised and the rotatiou practiced under eacJi system are 
as follows : 

System Xo. 1 was an eight-j^ear rotation of corn, oats, corn, oats, 
timothj'-, pasture, pasture, pasture, with 38 acres each of corn and 
oats, 19 acres of timothy, and 57 acres of pasture. 

The rotation and crops of systt^n No. 2 were corn, corn, corn, oats, 
clover, clover and timothy, pasture, pasture, with 57 acres of corn, 
10 acres each of oats, clover, clover and timothy, and 88 acres of 
pasture. 

In 33''steni Xo. 3 the rotation and crops were corn, corn, corn, oats, 
clover, pasture, pasture, with alfalfa in the rotation once in eight 
years, giving 57 acres to corn, 10 acres each to oats, clover and alfalfa, 
and 38 neres to pasture, with an additional 10 acres, corn ground, 
sown to i-ye for pasture. 
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System Xo. 4 coii.si'^ttHl of corn iincl alfalfa with rye as a catch crop 
for pasture, OR acres being ^iveii to corn and o7 to alfalfa. Of the 
corn gronncl in this system, 57 acres is sown to rye as soon as the corn 
is cnt, anil the coavh are on rye pasture two "WAcks in the fall and 40 
days ill spring. 

Tlie entire farm in each case was figured iis tillable and th© land as 
of good quality and well drained. The same crop yields were taken for 
all systeniSj the yields being fixed as nearly as possible at the average 
production per acre on the better class of farms in Illinois. As a 
basis of protlnction there were taken good-grade cows weighing 
3,100 pounds and producing an average of G,000 pounds of 4 per cent 
millc a 3'car, when well fed on a balanced ration such as can be pro- 
duced by systems No, 3 and No. 4. 

A comparison of the actual results obtained on practical dairy 
farms in the intensive dairy region of northern Illinois with each of 
the«g« s^t#iftfi showed tha-t they may well be talien ^is samples of tb« 
aysteins in actual praetioe. The authors' couclitsions, therefore, have 
HJi important practical be«4'ing and are quoted as follows: 

Uiulor syatoni No. 1, om poumls of milk were pro»luc*Hl per acre. By Blmply 
cimnghiK the oropst raised, biit feeding to cows of tlio snmo quoHty, the amount 
of milk prodncfKl hi Hystem No. 1 was increased over three times In system No. 
4, ajjid the r»cali»tH from milk alone were liicr«:iw.*d from $15.20 pur acre in 
pystem No. 1 to $48.80 per acre lu system r*o. 4. 

System No. 3 produced more than twice as miich milk per acre as system No. 
3, 'and was jierimps the syHtoni best adapted to the geusral conditions In tlie 
dairy dlHtrlctM of tlie State to-day. 

System No. 4 Is the most likely to meet the requirements of the dah*ynmu 
■\vlth a small amount of productive land who wishes to practice intensive melh- 
ods. "WHiere the laud la high i>rlce<l and sulliclent help can be obtained this 
HyHtt#m will iirove the most remunerative if InleJiiKoutly iuirsued. On a quarter 
Hecilon of laud R4 cows can he kept Ju**t os weU os ,32 cows, nud yot hove nil 
llH'lr feed iiroduced on the farm. .It shuidy deiiends on whether system No. 1 
or No. 4 is usod to produce the feed. 

Increased returns basis of increased profits. — The small profit siiowu for 
system No. 1 means tiiat after all labor Is imU\ for at market prices and the 
incidental exiwuses flKuro<l as offset hy the lucome froui ^jarden, orchard, etc., 
there Is left for profit bat .$2.43. Tids m«ans that thodalrymau Is Just able to nmke 
(I living by this sj-Kteui, and tive extras of life uuist como from the labor reUiruH of 
tiie wonioo and oiilidreu, wiio rect'ivo uo remnnoration whatever. There ore 
dnlry faniis in Illinois conducted in this uinnner tlint do not pay r» per cent In- 
terest on the liMOKtmeut. And this is not all. Tlie farm is contiuual'y rnnulng 
down in producing i>o\ver, so that smaller and smalier yields are obtained year 
after y«iir, nuiklng this deplorable condition ^vovr grad lally worse. S.vstem 
No. 2 has $7S0 profit; aysiwn No. 3, !pl.1(t47; and syetuiii Ko. 4, $3,928 profit above 
Interest on the investment and pay for labor, including the iimpriotov's labor 
at eommoji wages. If, as Is llkeiy to be done on moi*e intolMgently conducted 
farms, t>etter metiiods of breeding were instirated under systoms Nos. 3 and 4, 
so as to Increase tiie ci^^eua.v of the cnws, there would be a much larger ditTer- 
cuce in the total retunis than here indicated 
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Increased profits not in money value alone. — It shoulO uIko bo nolod that 
while pyateni No. 1 rednt-os the nitrogen hi the soil 1,900 ponnds por yenr niid 
oxhanstB the hniiiiis, the other three KyKteins hici-ease Iho nitrogen lio, 2,2-S(), 
and 0,S.30 ponuds, respec-tively, pm- year, hesldes Increasing the humus. As 
nitrc^Kfe**' Mid •4>w»H«iG p#«^eir i^raity, m-eatf^^taie ItiiflMiyi jpactors 

in nioet Hoii«, systetu No. 1 is « ^uinouft practice to piirBne, \\4iile fvith Rystpms 
No. 3 and No. 4 the dairymen are not only making money, bnt the farm Is 
gmdnnlly becoming more productive year after year, so that as time goes on 
their profits continnaily increase, provided only that attention be given to 
depletetl mineral constltnents. AVlHi system No. 4 there is an nnnnal Increase of 
38 i>oiinds of nitrogen iier acre, wiiile with tiie poorest system there Is a loss 
of 12i iMinnds per acre aunnaily. Yet poor as system No. 1 is, it does not com- 
pare in de^iletlng the soil with the pr#ct4« of sailing a 5r>-bushel croji of corn 
from the hind and then burning the stalks, fis is so frequently jiractlcetl through 
tlie corn helt in this day of i>rogreBsive ugrlcultnro. Few yet reallzo the fnll 
meaning of such i>ractlcea to the fntnre agriculture of our State. 

(Irowing large quantities jaf legiiiiies, as Is done In systems No. 3 and Xo. 4, 
not only Increases tlie nitrogen, bnt If all manure is carefully preserved and 
applied to the soil the hiiniiis will also ije Increased, and by payhig sp«cial 
attention to good tillage the physical condition of the soil will wUiiout donbt be 
Kre«tly Improved, making the farm more productive y6*«r after y«nr. Without 
the s*>ll In good physical condition no farm can do its best. There Is sciircely a 
farm in Illinois on which the productive i>ower can not be greatly inercused by 
the growing of more legumes, the intelligent use of manure, and good tillage. 
Ten cents per acre will replace the necessary mineral constituents removed in 
th« mllU by system Xo. 4, and if twlee this amoimt were ajiplied aiich year tdie 
dairyman would be enriching his soil. 

The marvelous differences iu the profits derived from these four systems of 
cropping are best siiown by a direct comparison of the profits left by each 
s.vsteni. System No. 1 returns .^2.43; system No. 2 returns $7S0, or 321 times the 
profit of No. 1 ; sj-stem No. 3, $1,947, or 801 times that of No. 1; and system No. 
4, )f;.'l,£>28, or 1.010 times the profit of system No. 1, besides adding 5.830 pounds 
of nitrogen to the soil of llie fnrm. These figures show that an Intensive system 
of dairy fai-mluK will rapidly in«*CHse the profits and the jirodiioing power of 
the farm, even though all the milk Is sold. If the system Includes the llbwnl 
growing of legumes, the careful saving and applying of all n>aniire, and the addi- 
tion of a few cents' worth of mineral constituents per acre annually, thus 
making not only u perninnent ngrlcnlture, but an accnmiilative agriculture which 
at the same time is highly i-emimerative- 

' MARKET EGGS AND THEIR IMPROVEMENT.^ 

M. M. lTnstinf?R, of the Bureau of Animal Industry, estimates that 
for every dollar*'s worth of eggs produced there is a loss of 17 cents, 
as follows: From dirty eggs, 2 cents; breakage, 2 cents; chick devel- 
opment, 5 cents; .shrunken or held eggs, S cents; rotten eggs, 2| cents; 
moldy and bad-flavored eggs, ojie-half cent. Such conditions affect 
the trade in .several ways. There is first the producer, who suflTers 
probably the most of all. The price he receives for his products is 

» Complied tvom Ohio SU. CJrc. ^lfi; 11. S- nopt. Agr. Ycnrbook UnO, pp. 401-470; 
Jliir. .\nlm. ludus. nul. 141, C\rc. 140; Ann. Rpts. Live Stock .\mmocs. Ontnrlo, lail, pi». 
72-7 tt. 
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oiilciiliitcd to cover at least ;i larp:e proportion of shrinkage which tho 
commission man counts on at certain seasons of the year. Ap;ain, the 
shipping of these worthless eg:gs costs the handlers the expense <tf 
transportation and also a very heavj' expense-hy waj' of the employ- 
ment of exi)ert eandleis to cull ont the bad and grade the remainder. 
Tho consumer, of course, suffers as well by paying a higher price 
than he woidd have been called upon to pay had there been no shrink- 
age. Besides this direct loss, (here is a loss which is less tangible but 
none the less real; that is the loss due to curtailed consumption. Peo- 
ple do not like to bu^' bad eggs, and if such ai*e served to them they 
jire inclined next time to buy something else. This cuts down the de- 
mand and loM'ers the price. 

As [jointed ont by the Ohio station, the elimination of the present 
practice of handling eggs by the general stores is particularly to be 
desired. 

Tlie conntry niereliaiit Is after bnslnoRs for his store and he iXnvp not offPTifl 
a imlron \*y refusing whnt Is offered lOKt oompetUors Recin*e the offended cus- 
tomer. Ilia method eiicoiiraKt^s cavelfss, slovoidy hnblts In caiinu for tht* omxf* 
Iiy the iirodiicer. lie eiicoiirnnes holdhis tlie e^ffs nntll it qunutlty can he 
bruiiKht to the stm-w at n time, and !» hlniself Knllty of Htnrlng tho etojs In 
damp, foul-sniellUijc cellarH, reuniting In nnddy, shrunken eRSts of low om^Ilty. 
Thmuffh the present mothoda of mtirUetlnK the producer not only henrs the 
hruiit of his own bIiip, lint he henrH ns well nil those that linve nttnched tlifui- 
sflves jo his prodnct on the loiiff ronto hetwcon him and the nltlmnte oonsnnier. 
It nilffht seem Hint nnder the preBeiit pyHteni tho prodncer Is fnrlns very wtiU. 
conslderlnK, ns this liu-oBtlgntlon sIkmvh, that he It* rocelvhis iiriictlcnUy ns 
jnnt'h for his product nt his local store as It hrhigs nfter It passes thnmgh 
thrt»e or four haudw and Is transportetl to n distant market. Itnt this ndvnutiijre 
is more tippnrent than real. The fai"Uior~wlio trades Ids egss at the country 
Hlori* for fioodH at a tradlns price In excess of what the merchant can j;et fur 
these enK« flft«»r shlpphifi tlieuj to umrkct should know that tho price he Is ,re- 
oelvluff for his product in nn arilfichil one and that Ihe merchant prctf* the snnie 
liorcentaflte on the g(K>ils ho sells whether he pays 10 or litl eeuts a doKen for the 
©KSS. 

Under present conditions the farmer who markets good aggs to the 
storekeeper gets the same price as the farmer who brings in the bad 
eggs. This state of affairs does not tend to encourage the honest 
producers, nor does it strengthen the bond of union that exists, or 
shoidd exist, between the pro<lncGr, the wholesalerj and the consumer. 
Tliere is therefore a great need for a better and more rational system 
of marketing eggs. 

The work of the T5in*ean of Animal Industry in Tvansas during 
the summer of 1010 has shown that the loss-off method of buying 
eggs resulted in u most gratifying improvement in the f g{_ 

Where lids system Is In use tho epps as bought are " canine*! " — that Is. sub- 
ject «1 to a test which sliows quite daflnlteily thftlr condition aud ijuallty. 
017 
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CiindlinK is perfornKMl by holding tlie tfgRH to n smnll hole, about the size 
of 11 half rloUai*, cut hi ;i shii^ld of metal or othei* mnt®rlal, bohhid whleh Is a 
ttroug: light, t'simlly this light Is fiiriilslie<l by nii ordinary JC-cniidlepowex- 
incandescent light, but a lamp, candle, or even the sunlight may be utilized. 
The i>erson candling the eggs Is in a dark ov seiiildiirk room, eo tha?. the li^ht 
Bhlnes through the egga, and when the latter are twlrlexl the condition of the 
contents Is at once revealexl to an export eye. Hy this test it is iMisslblo to 
detect I'ots, spots, and other deierloi*atod eggs, such as ehrunkeu, weak, watery, 
and beatoil eggs. In paying for eggs bought on this IkisIs the rots and usually 
the spots and blood riuga are thrown out eiitliely, so that they become a dead 
loss to the person re.si>onslble for them. Often in buying from the farmer no 
other distinction Is made. The eggs are simply dlvideil Into two ehissos, one 
of wlileii is good enougii to accept and i>ay for, while the other Is rejected and 
payment tiierefor la refused. Kueli a classiflcatlon Is a distinct step forward 
flud results In n great Iniprovenient In the eggs. 

Til some countries, particularly in Denmark. Sweden, Ireland, and 
South Australia, a cooperative Hy.stem of handling and marketing 
eggs and i;)oultr3'' has been in vogue for some time iiud no doubt has 
contributed toward the advancement of the poultry industry of theso 
countries. In Canada this movement has also been inaugnriited, the 
different community organizations being known as egg circles. Tt 
is stated that in Cansidii farmers have realized from 2 to C cents per 
dozen more for their eggs than if they had taken them to a loeal 
market. A remarkable and iinsatifefied demand has been crented for 
circle eggs, and the elimination of iiuneces.sary middle men has 
resulted in benefit both to producer and consumer. 

Tt is of course apparent that the adoption of an economic .system 
of marketing eggs will not solve all the pei'plexiiig problems of 
j)Oultry management. Careful consideration must always be given 
to methods of earing for and feeding the flock. The following sug- 
gestions on these and othar jioints are made by the liureaii of Animal 
Tndustr3' : 

Improve your poultry stocic. Keep one of the gencral-piirpopo breeds, sncli 
US the IMymontli Itock, AVyandotto, Ori)lngton, or Rhode Island Hod. Provide 
(Hie clean, dry, vorniiu-free nest for every four or five hens. Conclude all hatch- 
ing by May 15 niiA sell or eouflue male i>ir[lfl during the remainder of the sum- 
mer. Ciather eggs once dally during ordinary times and twice daily during 
hot or rainy weather. In summer place epga as soon as gathered lu a cool, dry 
room. Use all small and dirty eggs nt homo. Market eggs frequently — twice 
a weftk. If pessible — during the summer. In taking egcgs to markat protect 
tliem from the sun's rays. Tn selling insist tliat the ti-ant»actlon be on a loas-ofC 
basis, for If care bas beeu glveu the egg this systftm will yield more mom^y to 
the producer. 
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- VSES Of THE SWEET POTATO,' 

The food value of the sweet potato iw quite fully appveciated. 

That it has other possible uses of great iinpoitance is not no fully 
understood, h'or several years the South Carolina Experiment Sta- 
tion has?, as reported iii previous bulletins of this seriesj^ been iuvcs- 
tigsting tlie possiljilitfes of 4lie sweet potato as « stwch producer. 
In a ixjcenl hulletiu of the station T. E. Keitt summarizes the results 
of this work to date, It has been shown to be entirely practicable 
to iu«ke slareh of high qunlity ofipecially suited to laundry and other 
usos from sweet potiiloes. In order to do so, however, it is necessary 
to have varieties sjiccially suited to starch production, The South 
Carolina Citation has made a careful study of a large iliirtiber of varie- 
ties with reference not only to their ns* for st«rch jirodnctioii but for 
other purjioses. 

' It Is only |>.v a Ktiidj' of the (Ufferoiit vnrlellfs tlint wo cm (leu-rmlne to wliat 
puciiose ilu'se vflvU'tles arc best oclaiitod. Thevo are many uses to whicli tlie 
sweet potato lany lio niiiilieil. bat In every case the veqalreraents are dlffurcnt, 
and a iiotiito tlmt Is excellent for one pnrporte may (entirely imQt for anotliRi-. 

I'^or market or for tulile use oarl.v ninlnrlty, sLaiie, slzo, color, toxtnve, flnvor, 
ijnd keepliis; (itnilltles in-e nil vrry Impoi'tant factors. Tlie first potatoes on tUo 
market, even If not iibMolntely flrttt cUibss la i)Hallty, command a good prlt-c ; u 
laodlnni-sliseil, nulforni, evenly colored, tine-textnretl, swoift-llavorod potato Is 
llie fiivovife In tlio Wonlb. At tlie Xorlli the Kwe«t potato (bnt Is .yellow In 
color and bakes tii a oaudy is discnrdod for n wlilte-colored (?tareliy potato; 
Uiert*fore llio ninvket loqidrenn-nts of tlie pliice of eoaslsntnant should bo closely 
Rtudltsl. Tlie potato tbat ftn be.kupt for a loiig^ time and sold wb*n »ciirc« 
Is most proiUable of all. 

b'or stork-feeilliis parposes poiiuds of dry matter par acre is tlie most Im- 
IHirtant ciaitslderBtlon. beeniiso tlie altrogen-free extract conslllntofi mont of tlio 
dry matter, and nlti'o^'eu-fi'ee extract tw what 'the southern feeder Is most 
de-nelent hi, fottonHeed meiil and legamlnons rovnces fartilfsb :in ahiiiulance of 
protein, but on accmnit of the luck of miourIi cnvbonneooiis feed lie Ir coii- 
slaiitly foiHfd fo foed a narrow ration, wblfli Is cou>tcf|iiently a lilj;h-prlc«d one 
:uid opo vi'lilrli will not give tlie iwst returns for moiioj' hivt-sle-.l. The color, 
texinre, iinlfornnies.'? of size, mid niiIfovniiie.'*s of phnpo are of no importiiiit'o 
when tbey are fed to stock. Content of itvy niattev nvitl yield iier ivcve are 
paromoniit. 

^Vllell potatoes are ptrowu for stiivch production, a IlKbt-colored or wlilto 
poUMo Is pr»forablo. Imcaiis* the slareb Ih dlseolontl by the coloring matter 
of the dw|>ly colored iwitatoes. Per»eiita([0 composition of starch and yield 
Iifv aci'e are tin? most laiporiniit fnoiors to coiislder In this pomicctioii, because 
It is possible to bleach the starch, but deticlcncle.s hi composition and yield 
will cnt the prollts. For llils pnrpo.se wo wonhl wiint llgbt-colored, benvy- 
yleldliiK varieties. Iilsh la starch and low in sagar content. 

For fermentation lau'iiowia for the pvodnctlon of alcohol, a lildh. yield <if 
feruieiitable carliohydnitM nnd a high yield per acre Is all that is n«!«ssmry. 

' rompllpd from South Cni-oUiin ftn. Uiil. Iflfi. 

«U. S. Ucpt. Agr., t'niniprB' Uuls. 87, p, £C ; a34, p. 12. 
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It nifitters not how blsb the susiir eouteut Is, for the stni'cli mmt he tonv&rtctl 
iiilo susfir before it can lie fermented. 

The value of the variety tests is twofold; in the first plnee, we leiirii which 
varieties arc best suitod for the (lifi'oj-ejit i)urpL)s&s, niid, sefODdly, we Unow 
which vnrieties should be best to u»e lu sel«eMou fe»teiing for any pnitlculai' 
imriiose. 

Summarizing Ihe results of tho variety tests it is stated that — 

For early maturity for table use, Maney Hall Is the best variety that we have 
lestod. It is also a heavy ylelder, considering its oarllnoss. Other gnod table 
varlelies are: I'ulleton \'ellow Yam, Pumi'ltlii 'Vam, and Viueland Buach Yuiu; 
(ho latter, ho'n'ftr-tF, Is a Sby bft'twr. &t tli»© th# F»H*t«t Yarn gave ns the 
best yield. 

For stock-feedfug iinrjiowS lift heavy yioUliag varieties are hest suited 
(probably Nancy Itall. could he included on account of its oarlinesH), ftnd some 
of the fullowiuy varieties: liraaillan, Southern Queen, Pvovidcuee, Alyer Early, 
lied .Torsey, Holly ^MaiouG, all of which yielded heavily, could bo pljinted to 
f ovni ji succoKslou which should hist from about August 1 to Jaunnry 1, after 
which llDie the potatoes will be too valnahlo as a human food. If they can he 
lireiwrvcd, to l)e us^'ed as a slock food. 

In the uiauufacture of starch, unless tho starch Is to bo chemically l)lenched, 
a white potato Is ueeei^Kury, The other requisites are heavy yield and high 
starch coutent. The varieties that would seeui bp.st suited are Southern Quoeu, 
I'rovidenee, and Bi-nzlllau, for they are all eithei' white or very liyht yellow In 
color, besides hetng heiivy yielders and running high lu starch eouteut. Other 
^■avietles thiil yielded liiKh lu starch ^v6re Kyei' Wwrly, SLi»u*ui^ SmWy, 
aud Molly Malone. * * * 

In composition the different varieties vary a grcflt deal, aud there are cer- 
tain other iuflueuops that seem to produce marked efCoctK on the coutent of 
starch. Tlie time of digging is a very Important factor, for after the starch 
content roaches the nuixluunu there is a change to sucrose. This change may 
talie phice eitlier in the field or in the storehouse, * * » Tiie best lime 
to dig the crop is after the lirisl liiiliug frost, for thou tho yield aud the starch 
content art both nt their maximum : while earlier, the >'ielil would he less, and 
later, the starch Is jiarlly changed to cane sug;ir, which is soluble In water, 
aud conscHiuoatly would bo lost In (Jie "B-wsh water In the manufacture of the 
starch. 

ll is also pointett out that — 

The .sweet potato might serve as a valuable source of fermontalplo carbohy- 
drnfes for the production of aJeofioI. Voi; hi addition (o Its eouteut of starch, 
wliicli would tlr.st have to be converted Into sugrirs and then fermented, it nlso 
cimlaius sevoi'al per cent of sugars, The sugar coutent \-arlea with time of 
gnlhering. w * * The llrst wash waters ;md the indp might be fei'meuted 
aud the alcohol derived lu this way recovei'Gd^ thna fuiiUshhig a vfilu«hl« hy- 
product to the starch industry. 

The sweet potato possesses high value asi a stoclc feed in the South 
as a ch(»ap and productive source of carbohydrates. 

While there would he a great deal of tionlde In keeping sweet potatoes the 
whole year round, aud their value at certain seasons, if lliey are successfully 
kept. Is so grcJit as to he prohibitive of using them as a stock feed, yet they 
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coiiliT be fed jndlcloxisly to *reat advantage fi'om tUe 1st of September to tbo 
Ist of January. And even wlieu tbere Is n gootl market tbe acnrred ones and 
cuIIh could Ite fed to gootl advantage. All kinds of stock eeem very fond of 
tbom, and. they possess a great advantage over tbe other root croiis, hi that tliey 
contain as high as 37 per cent of dry matter, and can be depended upon to con- 
tain as high ns about 30 per cont of dry matter. Besides, sweet iKJtatoes are 
better suited to onr eondltlous than are most of the other root erops, • • • 
On hmd In [South Carolina] which, under tbe ordinary system of cropiMns, 
yields 20 bushels of com, we should he able to produce about 200 bushels of 
Bwoet iH>tatoes. The potatoes would furnish more than three times as ninch 
nttroffen-f ree extract and as nuicb, or more, of each of the other proximate 
constituents of a feeding stulT as that eoutalued In the com. 

A South Carolina fanner who has used swoet potatoes for years as 
a feed for horses, mules, and cattle, says: 

*' I find thpui to be a fine feed ; of course, It Is hotter not to feed exclusively on 
Ibeni," lie continues by saying that be feeds one meal "per day of corn and two 
meals of sweet potatoes, and that during tbe past fall and winter be fod-tbani 
evoi-y meal for at least three mouths. Me found that his mnles, which wero 
being worked to two-horse plows, did good work and kept In good condition, 
lie uses a vegetable euttor to ebop the potatoes and finds that 5 or 0 quartH 
sprlnkletl with 1 pint of rice meal makes a good feed which Is readily 
oaten hy_ the stock. It Is [bis] opinion that this rice nioiil will crnxse the stock 
to learn to eat It more readily In tbe beginning, and that they relish the mixture 
more than potatoes alone. • ♦ • 

In addition to the value of the tubers as a feed, the vines also are highly 
uwtrttlous and uuieh relished by stock. ♦ ♦ ♦ 

The great trouble would be, however, the expense of gathering these vines, 
which are not only trailing vines, but they take root In many places. On 
account of the high pei-centage of fertilizing constituents present and tbe great 
neeil for bmnus in our soils, perhaps, taking Into eoualderatlon tbe eost and 
difllcultles of gathering. It would be hest to leave them on the land. If, how- 
ever, t-liey can be gathered cbaaply and are fed on the farm and the manure 
mvod and returned to the land, the feeding would unquestionably be host. 

Analysis shows that althoiigli they contain about 4 per eent lees 
]Troleiu they eontain about 1 per cent more fat and 8 per eent less 
Jiber and 11 per eent more carbohydrates than hays of legumes like 
elover, eowpeas, and soy beanr^. 

The food value of the sweet potato is generally reeoguized, espe- 
oiully in the South. The South Carolina station has found* ''that 
by drj^ing and grinding the dried produet into a meal the meal ean 
be pr(^rved indefinitely, and that it does not lose nn3' of its flavor 
vfheu made into pies and eustards." 

The eulture of the sweet potato is fully described in a ])revious 
Farmers' TUdletin of the department, = 

iSce iil*0 U. S. Dept. Affr., Pnrmms* nul. UM*. p. 2f>. 
• U. S. Dopt. Agr., Farmers' Hul. 324. 
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Many grapes grown in American vinej'ards and on farms are un- 
suitable for shipping, wine making, or drj'ing. A recent bulletin of 
the California Experiment Station points out that such grapes may 
be profitably converted into an excellent vinegar. Sueli vinegar 
can be sold at a profit and at a price which compsres well with that 
of wine. On the open market wine vinegar ean eompete with other 
kinds when quality is considered. 

Good vinegar can not be made from moldy grapes or spoiled wine and Its 
uianufactiivo requires as much knowledge iind care as that of good wine. Un- 
like the latter, liowe"ter. It cau be successfully iJroduced on a small scale for 
domestic purposes. With a few boxes of good grapes mid some small casks, 
vinegar of the best quality cau be ni«de for bouae iMse, far siiiperior In whole- 
Bomeness and palatablUty to any that clift* 15* Mji?^i#t to ^le j?e»*»«l «riirfc»t with- 
out iiaying extravagant prices. 

For prejiaring grape vinegar on a small seale the first thing neces- 
sary is a eoiuparatively clean room where an average temperatiTre of 
70° F. ean be maintained. The ap- 
paratus necessary for the jorepara- 
tion of vinegi^ ife^JG am «^ 

follows: 

1. Cask holding about 50 g&Ilons, 
although if smaller quantities of 
vinegar are to be prepared barrels 
having a capaeity of 10 gallons and 
up can be utilized. 

2. A wooden spigot. 

3. A thermometer. 
The cask selected should be ar- 
ranged and fitted up with the fiq. l. - Cask for vinegar fermeulatlou. 

appliances as shown in figure 1. 

K is a long-stemmed ^lass funnel fitted with u glass tube G, which 
reaches nearly to tiie bottom of the cask. The tube is bent at its 
lower end at a right angle. In the left head of the easlc a hole is 
l>crGd for the purpose of inserting a cork holding'a gla >s tube bent at 
a right angle at its lower end S. This tube serves the purpose of a 
gauge for determining the level of the vinegar or the fluid in the cask. 
This tube and eork may be removed and replaeed at the end of the 
vinegar-making process by a wooden spigot for the purpose of draw- 
ing off the finished jjroduct. 

A hole for ventilation is bored in each head of the cask, one (A) 
just above tlie middle of the right side and another (B)' near the top 

1 Compllod from Cull Tom In Stn. lUil. 227. 
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of the head which contains the tube S. These holes are covei*e<l with 
pieces of \'ariiishe<l metal netting to xii-event the eiilrance of vinegar 
flies. 

Uricfly considered, " the luamrfactiire of vinegar from gi-apcs has 
two distinct stages. First, the alcoholic ferment.ition by wliich the 
sngar is changed into alcohol and carbonie-acid gas. The cause of 
this fermentation is j^east. Second, the acetic fermentation by which 
the alcohol is changed into acetic acid. Tlie cause of this femncnta- 
tiou is vinegar or acetic acid bacteria." 

After arranging the cask on blocks, hs shown in the illustration 
(fig. 1), from 2 to 3 gallons of good vinegar is placed in the cask 
through the funnel F (10 per cent of the wine to be fermented). 
Tliis is followed by the wine heated previously to S5°— 90° K. (all 
gi'ape juice mu.st be converted into wine first), which is added in 
quantities of one-fourth or one-third of the total amount to be fer- 
mented at intervals of one week apart, i. e., if JiO gallons are to be 
feruiented and the division is to be in thirds, 10 gallons nre added 
the first week, 10 gallons the second, and the final 10 gallons the third 
week. The final quautity of wine must bo at nearly the level of the 
ventilator B. After this the wine-vinegar mixture must remain at 
perfect reM.. Othei'wise the acetic-acid bacteria, which produce the 

> incgar. will sink to the bottom and become inert as far as vinegar 
production is concerned. When the wine has been converted into 

> iucgar, or. in the language of the vinegar maker, acetification has 
taken place, the vinegar is drawn otT through the siiigot, wliicli has 
licen placed in the ojiening previously holding the gauge glass S. 
Acetification takes anywhere froiri one to three month.s, the time re- 
quired being greatly dependent upon the temperature, which in all 
events must not be over 93° F., the supply of air admitted through 
the ventilators A and 15, and the quantity of alcohol in the wine. 

Much care must be exercised not to disturb the J*«cterial film upon 
the fiui.shed vinegar and the sediment. Oue-tenth of the finished 
bulk of fluid, i. e., vinegar, must be left in the cask in order to fur- 
nish a goodly supply of acetic-acid bacteria for fermenting a new 
supi:)ly of wine. In this way the process can be made a continuous 
one, and the barivl will have to be cleaned only when the sediment 
becomes so great that it interferes with the process. 

AVhen converting grapes into vinegar there is always a certain 
amount of loss, some of which can be avoided l)y working carefully 
and cleanly. The quantity of vinegar obtained from various kinds 
of grapes also diti'ers, which is due to the fact that the quantities of 
stem.s, sesds,- skins, «nd fermentable sugars vary with each kind of 
grape. 
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The following table gWes an approximation of the average yield 
foi''»i@ra}*a®'i^own im Galifoi»H'i« which gw^e a muwfc having a gravity 
of Billing : 

A. Yield Af%ni«t fe'fhii 2.?)^ ifemMg of j^raitafc; 

Tiieoi-««t4cnl" ft v^is'f^' yi**a 6f sfeiiiR, see^l^ find 'fitaans (^i^iids> 20O 

Tliooreticjil uvprnfre yield of imlp (or must) (piilloiiH) '20ii , 

JIaxiiuiini yield of must in prnctiro (gjiiions) 140 to IflO 

Avcriij?o maxlmuui yield of must (galloiiR) lliO 

1*. yiold of whip from 150 paltons of must at 20° IJalling: 

Maxliimiu yield of alcohol, In iivactlce, 47 por cent of piisnr — S.7S i>y 

w*flglu=ll per cent by volnnie. 
MftxlawMBa yieltl of wliie=143 Knllonsi, at S.Tft psp'tent Ivy %weistlit. 
Yiiild of vhiegftr from 148 gallons of wtne ot K.7S y>m.' cent alcohol : 
Theoretical j'leld of acetic acld=11.4 por cent. 
Muxlninm yioM. in j)ractioe, 85 per cent — !>.S per cent, 
ifaxlmum yield of vinoKar, 1.35 p;allona of 0.8 per cent = G3 RrnhiB. 
One ton of |Er#pep of SO" Halllnif Plmuld, then, on ttie nvfra^e yiold 13S' 

jrallone r' of 9.8 per cent acetic acid. 

It is pointed out that although a vinegar of snperior quality can ijo 
made from grapes, it can not compete in cheapness with that " made 
from distilled alcohol or the numerous waste products Avhich at pres- 
ent are the source of the main bulk of the vinegar fonnd in com- 
merce." 

If wine vinegar is to be pro<lueed at a profit, it must be made Intelligently 
and In such a maimer as to t'roduce ami pi-eserve those qualities to which It 
owoB Its rGt?tttat1on for superiority over all other classes C€ \Hni^Kt: 

LIGHTING FARMHOUSES.^ 

One of the_ most important farm-home conveniences is a good 
lighting system, a system that will do away with the dirt, incon- 
venience, danger, and inefiiciency of the old methods. I. T. Osmond, 
of the Pennsylvania Kxpei*iment Station, says: 

With the Increasing education of farmers' ctilldren and the Increasing lnt«l- 
loctual and social life In farm homes, the use of nrtlfielat light In farmhouses 
is Inci-easiug; and the money economy, but more the saiiltai-y economy, of artlfl- 
clnl lighting Is of iiicitwsinsc Importance. Nor niiiy the aesthetic element, the 
efft^H.-t on life of attractive lighting, be left unconsidered. 

Four impi'oved lighting systems present themselves, viz, acetylene 
gas, gasoline, electric}t3^, and kerosene mantle lamps. Alcohol might 
bo considered as a lighting fuel, but at its present price is prohibitive. 

The results of comparative tests, made by K. M. AVest, of the Minne- 
sota Experiment Station, indicate that kero^^ene burned in a mantle 
lamp, as compared with acetylene gas, illuminating gas, and elec- 

lOoinpilod from Illinois Stn. C'lrc. 121; Iowa Slu. Uul. 9.T ; Minnesota Sta. Bnl. 126; 
MlKsouii KHKlnciTlD}; l-Ixpt. Htu. Itul. 1; l'enn«j-lvanla Sta. Bnl. 10:J. 
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trieity, is economicul mid efiici&iit, and that a IG-candlepower light 
inay b« mWinUitined, @ivhi^ «^,j^@^iw«iui>d!i«l»eii^ 

to give the same economy filcohol would have to sell at from to # 
cents per gnllon as compared with the price of 59 cents. A kerosene 
Humtle himp >\;itli wick feed can Ix' pnrchased at from $3 to $4.50, 
which, according to the above tests, bnrns satirifactorily with both 
alcohol and kerosene. 

The results of comparative tests of the lighting values of gasoline 
and alcohol, made by J. B. Davidson and 'M. Ij. King, of the Towa 
Kx'perhuent Station, show that alcohol of 94 per cent purity n'^ust be 
sold at from 11 to IT cents per gallon to compctr with gasoline for 
lighting purposes at 20 cents per gallon. The gasoline himp and 
gasoline gas-lighting systems operate on the same principle, and 
differ only in that the latter can supply one or several lamps. Gaso- 
line gas when properly mixed with air burws witli great he^it, and 
when burned in a mantle lamp heats the mantle to incandescence and 
gives a good white light. In both of the gasoline systems a few 
minutes must be taken for generation, during which a small quantity 
of gasoline is burned in a generator cup, heating the gas supply 
pipe, which causes the ga.-^olino to vapori/e and form a burning 
mixture very readily. In the gasoline lamps the feed is by gravity 
or by air pressure, and in the gas generators by air pressure. Ttie 
gasoline lamps that underwent satisfactory tests at the Towa Experi- 
m«it Station wwe gi avity feed lamps, using a clear, pearl-glass chim- 
ney and a 4-inch mantle with 3^ inches of the mantle exposed to heat. 
A gasoline lighting system is fairly safe when judgment and caution 
are exercised in its operation. Kspecial care should be taken to i:tre- 
vent leaks, as gasoline gas is heavier than air and settles in a layer 
at the bottom of the room, the top of t-he layer forming a highly 
explosive mixture with air. 

The acetylene gas-lighting system is considered safer and more 
sanitary. Acetylene gas is a product of the combination of water 
and calcium carbid. The residue, slaked lime, makes a good fertil- 
izer. Commercial carbid yields from 4J to 5} cubic feet of gas per 
pound, requiring abouti 0.562 i>©und of w^ater for complote decom- 
position. Acetylftue gas is colorless, tasteless, lighter than air, and 
has a pimgent odor which ea.sily enables one to detect a leak. It 
burns with a luminous white flame with no perceptible .smoke or . 
odor, and the light, on account of its whiteness, is easy on the eyes 
and is very de.siralile for domestic use. 

The results of tests made by I. T, Osmond, of the Pennsylvania 
Kxpcriment Station, show that acetylene is much more sanitary than 
eoal gas, kerosene, or gasoline for lighting, since it takes up less 
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oxygen from the &urroiinding air and forms less CHrbon dioxid per 
uuit of gas burned than any of these thi-ee. The acetylene gas ma- 
chine consists essentially of two parts, the generator proper and the 
gas holder oi- gasometer. The gasometer by the rise and fall of its 
gas bell regulates the quantity of gas generated and also serves as a 
pressure equalizer supplying the gas to mains at a constant miiform 
pressure. The cai'bid is fed into a reservoir of water, thus avoiding 
uneven generation of heat, which would otherwise result in a poor 
quality of gas, poor light, and danger. This gas is burned in maulle 
burners, a good arrangement being to have a set of dry cells forming 
a circuit with the lamps so as to cause a spai-k when the gas is tiunied 
on, thus automatically applying light. 

J. D. Bowles, of the Missouri Engineering Exijeriment Station, 
estimates the total cost of an acetylene lighting system for a country 
home, including fixtures, installation, etc., at about $280, with a total 
j'early cost of operation of about $07. He also estimates that an 
installation omitting several of the more elaborate fixtures and handy 
devices would cost about $225, with an annual cost of operation of 
about $,50. An acetylene gas-lighting system requires judgment and 
eflution in optwation for safety and efficiency. 

The modem fann electric lighting system, although more ex- 
pensive, is very efficient and satisfactory. It to«w,*n element of safety 
when properly installed and operated which the other syst-ems do 
not have. The element of danger which is inherent in liigh-voltage 
municipal light plants is eliminated entirely by the low voltage 
required to operate the number of lights sufficient for the average 
farm. The farm electric lighting plant consists essentially of a 
small gasoline engine, dynamo, storage battery, switchboard, trans- 
mission wiring, lamps, fixtures, etc. The storage battery can he 
charged with sufficient energy to xnm the entire system for at least 
one night, thereby eliminafciu^ tl*e neceseifcy of starting and stopping 
the engine whenever a few lights are needed. The high cost comes in 
the storage battery, as one large enough to give sufficient voltage to 
operate the lamps on a farm is rather expensive. However, the 
advent of the tungsten lamp has greatly improved the situation, since 
one of these lamps will produce about three times the candlepowor 
that can be produced b}^ an ordinary lamp with the same amount of 
electricity, makiiTg possible the cheapest kind of plant. 

In designing and solectirig a system an estimate should be made of 
the number of lamps and the highest numl>er of lamp hours required. 
The storage battery siionld be large enough to a little more than 
accommodate these lamps, and the dynamo should be of such size as 
to charge (he butterj- against its own voltage, and must, therefore, be 
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of higher voltage than the maximum vohiige of tlie battery. The 
gasoline <mgine should be largo enovigh to operate the dyniimo and 
cover its own and the dynamo's losses. 

As T. fl. Amriiie, of the Illinois Kngineci-ing Experiment Station, 
states — 

The farmer nml tlie reBldent of the small country town have long felt the need 
of the electric lamp. Tliey appreciate the adnptablUty, the cleanliness, and the 
convenience of tills method of illumination and would gladly adopt it In their 
homes, if possible. However, they live too far from any central lighting sta- 
tion to be able to buy iiower at a reasonable cost. The iirivnte lighting plant 
has been a i^ossibiiity, but uiitil recently the cost has been prohibitive for the 
great majority of people. Tiie i>reseut state of development of the Btorago 
battery and the wonderful hnprovenieuts that have been made In incandescent 
electric lamps during tiie past yo«r have oiieued to reeldents of the country 
new iiossibllltiGs in the way of home lighting by private electric plants. 

The introduction of the improved tungsten filament lamp has made 
it possible to greatly reduce the eost of such plants. Mr. Amrine 
estimates that a plant having thirteen 2S-Tolt lamps and vising a 
maximum of 35J lamp-hours daily requires a l.'i-rell, 40-ampere hour 
.storage battery, giving a pressvire of about 39 volts, a one-half kilo- 
watt dynamo, and a 2-horsepower gasoline engine. Tliis system, 
including all equipment, fixtures, labor of installation, etc., costs 
almut $550 with an average annual eost of oiDCration of $8 to $10. In 
the installation of such a system the services of a competent elec- 
trician should be procured, especially for the wiring, and ft.ll appa- 
ratus shovild be carefully tested. Full and complete instructions 
fihould be obtained from tlie various companies for the care and 
nper.it ion of the apparatus sui^plicd by tliem and these should be care- 
fully followed in the strictest detail, especially in the case of tlie 
engine and storage battery. One shovild soon become acquainted 
with the ins and outs of his own plant and be able to operate it with 
the liighcst efficiency and »tricteet economy. 



